Magnesium and potassium deficiency. Its diagnosis, occurrence and treatment in diuretic therapy and its consequences for growth, protein synthesis and growth factors.
Thiazides and loop diuretics facilitate the loss of K and Mg through the kidneys leading to deficiencies that may require treatment with supplements. These losses may be overlooked, however, because serum concentrations may remain normal even when the muscle concentrations are appreciably reduced. In 76 patients who had received diuretics for 1-17 years, the mean concentrations of K, Mg and Na,K-pumps in skeletal muscle biopsies were significantly lower than in those from an age- and sexmatched control group, and muscle Mg and K concentrations were significantly correlated. The serum concentrations, however, were only below the control range in a few patients. The fact that Mg,K deficiencies may often be overlooked emphasises the need for data on the contents of skeletal muscle. A recently developed simple biopsy needle procedure permitted the detection of disorders of electrolytes during long-term diuretic treatment despite normal serum concentrations. With the same technique it was possible to detect repletion of the muscle electrolytes after a Mg supplementation period. Oral Mg supplementation could reestablish normal Mg as well as K status in patients in long-term diuretic therapy, provided that the supplementation was maintained for 6 months. Moreover, the normalization of muscle Mg and K was accompanied by a restoration of the concentration of Na,K-pumps measured as the [3H]ouabain binding site capacity in skeletal muscle. Mg and K contents were closely correlated in human muscle biopsies from patients on diuretic treatment, but also in rat muscle which had been moderately Mg depleted in vivo or in vitro. In isolated soleus muscle, which had been moderately Mg-depleted in vitro, reduction in cellular K could not be ascribed to reduced Na,K-pump mediated K-influx. The reduced K content might rather be related to increased K efflux from the muscles. In rats, insufficient dietary supplies of K, Mg and Zn were characterized by inhibition of growth and protein synthesis. These effects could not readily be related to the loss of these elements from muscle tissue, but rather should be seen as a response to a general deficiency. The most marked evidence of deficiency was seen in the serum levels, which pointed to the serum concentration as a possible mediator for the regulation of tissue growth. IGF-I is a low molecular weight peptide possessing growth promoting properties in many tissues probably as an interplay of both autocrine/paracrine and endocrine actions. In both animals and man insufficient supplies of energy and protein are accompanied by growth retardation and a decrease in serum IGF-I.(ABSTRACT TRUNCATED AT 400 WORDS)